Conformational studies on [Pro3, Gly4]-oxytocin in dimethyl sulfoxide by 1H nuclear magnetic resonance spectroscopy: evidence for a type II beta turn in the cyclic moiety.
A model for oxytocin has been previously proposed in which residues 3 and 4 occupy the corner positions in a beta turn (Urry, D. W., & Walter, R (1971) Proc. Natl. Acad. Sci. U.S.A. 68, 956). The analogue [Pro(3),Gly(4)]-oxytocin (PGO) was used in proton magnetic resonance (1H NMR) studies designed to probe the contribution of these corner positions in forming a beta turn. Comparison of various 1H NMR parameters obtained at 220 MHz for backbone amide protons of PGO with those for the corresponding protons of oxytocin suggests that, to a first approximation, these two peptides may have similar backbone conformations in )CD3)2SO. Theoretically, the L-Pro lead toGly sequence in positions 3 and 4 of PGO would allow the formation of either a type I or type II beta turn. The two coupling constants between vicinal amide and C alpha protons for Gly(4) of PGO in (CD3)2SO are compatible with a type II beta turn in which 04, the dihedral angle about the bond between the backbone C alpha and N' atoms of Gly4, is appromximately +92 degrees, but not with a type I beta turn. A survey of peptides studied in other laboratories by X-ray and/or 1H NMR with reported type II beta turns with L-Pro lead toGly or Gly lead to Gly sequences in the corner positions revealed a close correlation between chemical shifts and vicinal coupling constants for the glycl residue in the second corner position. It is suggested that this criterion can form an additional basis for the characterization of beta turns. More studies are needed to determine the particular type of beta turn manifest in the cyclic moiety of oxytocin per se, although a reasonable working hypothesis is that oxytocin, similar to PGO, has a type II beta turn.